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Example SR-pairs per task  
for left-pointing targets. 
(Per block: 50/50 left/right) 
20% 
Eriksen-incongruent: 




e.g. Target left, 
Location left 
Stimulus_Types per block: 








































































































LRP:105	 ContraN100	 IpsiN100	 MidN1	 ContraN250	 IpsiN250	 ContraN300	 IpsiN300	 MidN2	 RT	 Errors	
Cmap_ECong	 -.09	 .17	 .27	 .83	 3.10	 3.32	 3.22	 4.83	 .68	 404	 .017	
Cmap_Einco	 -.19	 .67	 .87	 1.20	 4.48	 4.18	 3.92	 4.16	 1.03	 453	 .073	
Cmap_SCong	 1.13	 .26	 -.91	 -1.68	 3.37	 3.99	 1.55	 3.90	 -1.01	 394	 .016	
Cmap_SInco	 -1.24	 -.74	 .48	 -1.61	 3.55	 3.37	 2.35	 3.21	 -.89	 426	 .072	
Cmap_Neutral	 .11	 .23	 .13	 -.81	 3.91	 3.85	 2.57	 4.02	 -.58	 400	 .029	
Imap_Neutral	 -.05	 .16	 .14	 .07	 4.03	 4.39	 2.63	 3.78	 .14	 422	 .037	
Imap_ECong	 .21	 .50	 .30	 .80	 3.23	 3.45	 3.00	 3.95	 1.12	 426	 .044	
Imap_EInco	 .37	 .89	 .61	 .88	 3.50	 3.48	 3.28	 4.15	 1.01	 450	 0.40	
Imap_Scong	 -1.10	 -.35	 .72	 -1.65	 3.56	 3.48	 2.29	 2.37	 -1.10	 444	 .078	
Imap_SInco	 1.12	 .56	 -.51	 -1.41	 3.06	 3.43	 1.31	 3.00	 -.88	 429	 .033	


























































































































































































S Congruent       ---------------- 
S Incongruent     ---------------- 
Neutral               ---------------- 
E Congruent        ---------------- 
E Incongruent  ---------------- 






























Late Simon interference 
(contra/ipsiN300) 
Early Simon deflection 
(contra/ipsilN100) 

































































































































S Congruent       ---------------- 
S Incongruent     ---------------- 
Neutral               ---------------- 
E Congruent        ---------------- 
E Incongruent  ---------------- 
Compatible mapping 
Midline N2 Midline N1 
FCz 








Midline N1 Midline N2 







































































































































































































































































































































































































































































































































































































































































































































































to	 the	response	 (Figure	4.6,	 top	panel).	This	 response-locked	N-120	coincided	with	P3	and	
motor	potential,	appearing	as	a	negative	bump	on	a	slow	positive	wave.	However,	applying	a	
CSD	 transformation	 localized	 the	 component	 to	 Fz	 and	 FCz,	 and	 its	 effects	 to	 FCz.	 Three	
response-locked	 components	 were	 scored	 from	 the	 CSD	 trace	 at	 FCz,	 first	 for	 the	 main	
analyses	of	both	tasks,	and	subsequently	for	sequential	effects	analyses	of	mixed	tasks.	The	
Chapter 4: Proactive & Reactive Control in SRC 
	96	
peaks	of	N-120	were	picked	by	hand	(ranging	from	199	to	82	ms	prior	to	the	response),	as	
well	as	 the	positive	peak	prior	 to	the	response	 (from	160	to	23	ms	prior	 to	the	response),	
and	 CRN	 (from	 4	 to	 59	 ms	 after	 the	 response).	 For	 one	 participant	 N-120	 could	 not	 be	
detected,	and	N-120	and	the	positive	component	were	both	scored	as	the	amplitude	121	ms	
prior	 to	 the	response.	N-120	and	CRN	were	analyzed	peak-to-peak,	as	 the	difference	 from	
the	 positive	 peak	 between	 them.	 This	 analysis	 does	 not	 exclude	 the	 possibility	 of	
experimental	 effects	 on	 the	 positive	 peak,	 but	 it	 was	 chosen	 to	 avoid	 the	 influence	 of	
baseline	 differences,	 and	 ensures	 a	 reliable	 comparison	 between	 the	 response-locked	
negative	components.		
A	 raster-like	 plot	 (EEGLAB,	Delorme	&	Makeig,	 2004)	was	 constructed	 of	 stimulus-
locked	CSD-transformed	amplitudes	at	FCz	in	mixed	compatible	trials	for	one	representative	
participant	(number	6).	Participant	6	was	selected	as	the	response-locked	N-120	component	
was	 also	 visible	 as	 a	 wide	 stimulus-locked	 component.	 All	 trials	 in	 the	mixed	 compatible	
condition	with	the	narrow	eccentricity	were	stacked	in	order	of	increasing	RT	on	the	vertical	
axis,	 with	 time	 in	 ms	 on	 the	 horizontal	 axis.	 A	 color-scale	 displayed	 CSD-transformed	
amplitudes	(blue	=	negative,	red	=	positive)	from	–	219	to	+	219	μV/m2	.	This	plot	enabled	an	



















































	 	 	 	 	 	 	 	 Peak-to-peak	
Task	 S-R	Mapping	 Eccentricity	 RT	 SE	 %	Error	 N2	amp	 LRP	onset	 N-120	 CRN	
Blocked	 Compatible	 Wide	 555	 15	 1,9	 -32	 246	 19	 54	
	 	 Narrow	 609	 21	 2,7	 -37	 246	 16	 49	
	 Incompatible	 Wide	 641	 21	 2,5	 -31	 320	 14	 52	
	 	 Narrow	 667	 24	 4,5	 -32	 340	 16	 43	
Mixed	 Compatible	 Wide	 704	 25	 7,0	 -39	 414	 24	 66	
	 	 Narrow	 750	 21	 7,8	 -37	 504	 24	 53	
	 Incompatible	 Wide	 720	 20	 4,4	 -36	 465	 17	 52	




	 	 	 	 	 	 	 	 Peak-to-peak	
Prev.	SRC	 Current	SRC	 Eccentricity	 RT	 SE	 %	Error	 N2	amp	 LRP	onset	 N-120	 CRN	
Compatible	 Compatible	 Wide	 660	 23	 2,7	 -39	 395	 20	 65	
	 	 Narrow	 698	 18	 5,3	 -35	 516	 23	 56	
	 Incompatible	 Wide	 751	 21	 5,3	 -37	 488	 23	 55	
	 	 Narrow	 740	 25	 5,5	 -41	 441	 23	 48	
Incompatible	 Compatible	 Wide	 751	 29	 10,5	 -45	 449	 34	 70	
	 	 Narrow	 803	 24	 9,9	 -38	 520	 32	 50	
	 Incompatible	 Wide	 687	 19	 3,5	 -37	 492	 16	 51	
	 	 Narrow	 683	 22	 4,2	 -38	 406	 17	 55	
Table	4.3.	Mean	RTs,	SEs,	percentage	of	errors,	N2	amplitude,	onset	of	response	LRP,	N-120	and	CRN	peak-to-
peak	amplitudes,	in	mixed	tasks,	accounting	for	the	S-R	Mapping	(SRC)	in	the	previous	(prev.)	trial.	




















































































MIXED TASKS ALL TASKS 






















































































































































ALL TASKS MIXED TASKS 
































T-TEST LRP [t] 

















































































Participant Number 6 
Mixed Compatible Narrow 


































































































































































































































































































































































































































































































































MEAN RT IN MS MEAN % ERRORS 



































































516	 6	 -2	 13	 32	 8	 17	 -7	 -22	
Unbiased	
incompatible	





566	 14	 -5	 24	 37	 11	 10	 -12	 -39	
Expected	
incompatible	
498	 3	 0	 5	 20	 4	 12	 -12	 -18	











































to the response 
IPSILATERAL 
to the response 
80% compatible   ----------------  
50% compatible     ---------------- 






























































































Contralateral  C1/C2 = solid line 
Ipsilateral C3/C4 = dashed line  





Expected Comp = Black line 
Unexpected Comp = Blue line 
Expected Inco    = Green line 
Unexpected Inco   = Gray line 
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Lay	Summary	
At	work,	at	home,	and	on	the	road,	people	are	more	and	more	often	required	to	make	fast	
decisions	and	give	immediate	responses,	making	it	essential	to	understand	the	factors	that	
influence	human	performance.	This	work	investigated	how	human	beings	use	cognitive	
control	in	increasingly	complex	tasks,	aiming	to	understand	how	the	brain	responds	in	
predictable	and	unpredictable	situations.	Scientists	have	developed	several	techniques	for	
investigating	such	cognitive	functions,	and	this	work	combined	behavioural	and	
electrophysiological	methods:	stimulus-response	compatibility	and	EEG.	Stimulus-response	
compatibility	(SRC)	concerns	the	relationship	between	stimuli	(such	as	a	red	traffic	light)	and	
responses	(such	as	pressing	the	brake),	and	especially	the	ease	with	which	a	particular	
stimulus	lends	to	a	particular	response.	We	can	manipulate	SRC,	and	thus	task	complexity,	
by	designing	tasks	with	different	combinations	of	stimuli	and	responses.	The	effects	of	task	
complexity	on	the	brain	can	then	be	detected	in	EEG	(electrophysiological	measures	
recorded	from	the	scalp)	during	experimental	tasks.	Event	Related	Potentials	(ERPs)	offer	a	
means	to	investigate	the	precise	timing	of	interference	(with	more	difficult	tasks/SRC)	and	
potential	measures	of	cognitive	control.	
The	results	of	four	experiments	revealed	how	cognitive	control	can	reduce	or	
increase	interference	associated	with	SRC	and	task	difficulty,	depending	on	response	
strategies	and	on	how	predictable	a	specific	type	of	interference	is.	Chapters	2	and	3	
compared	interference	induced	by	the	location	of	the	stimulus	or	by	additional	‘distractor’	
stimuli,	and	performance	and	ERP	results	suggested	that	resolving	each	type	of	interference	
relies	on	different	strategies.	Chapters	4	and	5	demonstrate	how	people	can	reduce	
interference	using	proactive	(preparatory)	control,	but	how	preparing	for	the	most	likely	or	
most	difficult	task	can	lead	to	performance	detriments	and	late	correction	(reactive	control)	
on	the	unprepared	task.	In	other	words,	control	strategies	seem	to	play	an	essential	role	in	
determining	how	quickly	and	accurately	we	can	respond	to	changing	task	demands.	
However,	the	final	discussion	relates	the	experiments	to	more	recent	studies,	theories	and	
computational	modeling,	concluding	that	multiple	strategies	could	still	be	accountable	to	a	
general	control	mechanism	that	is	most	effective	with	constant	updating.	
